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Introduction to the NASA Engineering Network

g e

=T | NASACENTERS
i ~ + MISSION DIRECTORATES

+ TOPICS

+ YEAR

+ COLLECTION
+ SAVED LESSONS
+ MY SUBSCRIPTIONS

+ View formal
lessons learned

WELCOME TO' MY NEN

+ ABOUT NASA | + ENGINEERING C
A
+Home

NASA ENGINEERING + Cortact HEN FIND IT @ NEN -
@ NETWORK + Eull Profile m

+ ENGINEERING SEARCH
NASA ENGINEERING
NETWORK] |F IT'S NOT SAFE,

SAY SO!!

}l Report any safety concerns to NASA

Welcome to the NASA Lessons Learned repository within the NASA
Engineering Network (NEN). The most recently approved lessons leamed
are listed below. View or search formally approved lessons, or employ the
search engine to seek and return resulis from all of the NEN repositories.

LATEST LESSONS LEARNED SUBMIT MY LESSONS

Click onthe link below to submit
eeeeeeeeeeeee

+ Submit & Les:

MY SAVED SEARCH QUERIES

Subject: Critical Facilties Maintenance Assessment
HASA Organization: JPL

Collection: LLIS + Space Shuttls
+ thermal testing for later
+ thermal testing lessons

You are logged in a3 077242006 - L s Learned Entry: 1757 - 7THB
Manson Yew The facility m g l Employes: that it was & preumatic tube + thermal testing 1
pp Ihalh dh & prieumatic dispate h yst Ihal WESNO 4 Crbital Debris
il <ot 2 b b by ather facilties users
+ LOG OUT R d Mo

The Office of the Chief Engineer
created the NASA Engineering
Network to be a robust, flexible
knowledge management system

Networks users to NASA'’s vast
knowledge resources, both
documented and tacit

Provides a multi-purpose
community management tool,
task management tool, and
lessons learned tool

Allows for managing and
sharing of discipline standards,
requirements and processes
with a minimum of labor

NEN integrates a content
management system, portal, search
engine, and engineering community
management system in support of
engineering discipline communities
and NASA lessons learned
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NASA ENGINEERING

NETWORK

+Home

Find Engineering
Resources By

+ NASA CENTERS

+ MISSION DIRECTORATES
+ TOPICS

+ YEAR

+ COLLECTION

+ SAVED LESSONS

+ MY SUBSCRIPTIONS

+ View formal
lessons learned

WELCOME TO MY NEN

“You are logged in as
Manson Yew
+ Edt Protile

+ LOG OUT

+ Contact NEN FIND IT @ NEN :

+ Edt Protile

,s— NASA ENGINEERING
NETWORK

Welcome to the NASA Lessons Learned repository within the NASA
Engineering Network (NEN). The maost recenlly appmved lessons learned

are listed below. View
search engine to seel

LATEST LESSONS LEARNED

0772712006 - Lessons Learn
Failure Mode Assessmert for
Each Field Ceter conducts an
document the principal latert f
+ Read More

Subject: Critical Faciltiss Ma
HASA Organization: JPL
Collection: LLIS

07/24/2006 - Lessons Learn|
The facilty manager told the e
pipe that hadl been part of the

longer used as he had been to
+ Reead Mare:
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1,602 fully vetted Lessons
Learned going back to 1972

Managed by Lessons Learned
Steering Committee with
representation from all 10
NASA Centers

Represents NASA'’s highest
validity of reusable knowledge

But, not a complete body of
NASA knowledge
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Key Knowledge Resource -- Engineering Databases

 NASA has a wealth of data
management systems,
problem reporting and
corrective action systems,
document management
systems, and technical report
systems

o Extensive set of NASA
knowledge

« Validity issues, context issues, |-
seemingly never-ending
number of databases

NASA Engineering Network



 NASA employs over 46,000
civil servant and contractor
engineers representing some
of the nation’s best and most
educated intellectual resources

e Our best knowledge resource

* Not easily discovered, have
something better to do than sit

uuuuuuuuuuuuuuuu

== around waiting for questions

Science
Help 5¢

THE DOCTOR

s [N}

mi m
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Industry Benchmarking

 Formal benchmarking meetings conducted with the following organizations

have led to NEN architecture as recognized best practice
* |n addition, meta-analysis of published case studies and informal

benchmarking also contributed to key architectural decisions and choices

The Aerospace Corporation

Department of Commerce

US Army

Rand Corporation

MITRE

EPRI

Lockheed Martin Space Systems

JHU/Applied Physics Lab

Raytheon

Department of Homeland Security

Nuclear Regulatory Commission

Department of Energy

Intel

Procter and Gamble

Boeing Canoga Park

Rolls Royce Aerospace

Harvard University
Learning Innovations Laboratory

Ball Aerospace

Australian Taxation Office

NASA Engineering Network
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Center Lessons Learned NASA Lessons Learned Interagency/Aerospace Lessons Learned
Agency-wide CAN system,

New Engineering resources

Community Portals

Inside NASA -~

Expertise

Locator (POPS) Collaborative Tiools

(NX; Jabher)

Competency
Management System,
NISE LDAP, WIMS Metasearch

Policiesiand

Precedures

Feedback

rainimg
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Tools

Document and Data Repositories

ExistingrResources
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FIND IT @ NEN :
+ GO

+ ADVAMNCED SEARCH

LESSONS LEARNED
KNOWLEDGE NETWORK

ABOUT LLKN MY LLKN + COMMUN

APPLYING PAST KNOWLEDGE
FOR CURRENT AND FUTURE
55

+ Contact LLKN
+ ADVANCED SFARCH

+ EXPERT LOGATOR

LESSONS LEARNED
WL essons LEarRNEDE | knowLEDGE NETWORK
KNOWLEDGE NETWORH)

3 sy

SATURN

Find Lesson
Learned By

& DEDEELES Welcome to the new Lessons Learned Knowledge Network. This online knowledge

management system brings you NASA's official lessons learned as well as a
variety of online knowledge management tools for discovering NASA's vast
engineering resources.

+ NASA ENTERPRISE
+ CROSSCUTTING PROCESSES

n

TOPICS

+ BY YEAR

LATEST LESSONS LEARNED LOG IN TO MY LLKN

+

BY COLLECTION
03/11/2004 - ATCS , PVATCS . 12-Aug-01 - 14KB Username:
1SS Froblem Report: 1 Page of Prepared on 12- APR- 2004 3538 Level
2 PR Status: O ECD: Closure Signatures 0 £ 4 Concurrences 0 £ 2 PPD: 3
Manufacturer's Name: Manufacturer's Cage Code: Waiver),
+ Read Mare
Creator: Marisela Crovve
NASA Organization: ISS-MER
o

Password:

+ SIGN IN

WHY REGISTER?
03/11/2004 - ECLSS , RUSSIAN SEGMENT . 15-0Oct-03 - 134B
£.041.000 Monconforming Part Humber: TED Part Seriald Lot Nurnber.

Take atawr and discover the

FIND IT @ LLKN :

« Search across multiple repositories
» Faceted navigation to drill down into
results

NETWORK

Find Engineering
Resources By

+ NASA CENTERS

+ MISSION DIRECTORATES
+ TOPICS

+ YEAR

+ COLLECTION

+ SAVED LESSONS

+ MY SUBSCRIPTIONS

By Collection (19
+ LIS (88)
+BMPCOE (1)
+ESH-DDE®)

+ 155-PRACA (400)

+ pmes Ressarch Certer (1)

+ Blenn Research Certer (8)

L otard Space Fight Teriter @)
+Jet Propulsion Laboratory (22
+Jshnson Space Gerter (21)
+Kennedy Space Center (3)
+Narshal Space Flight Center (21)
+ NASA Headquarters (1)

+ Stennis Spae Certar (1)
+ihite Sands Test Faciity (3)

Topics (378]

+ dministration # Organization (2)

+ bernspace Satery Advisory Panel (1)
+ #ir-Trattic: Mansgement (1)

+ Hiroraft (24)

more

By Vear (1634)
+1970s (37)
+1000s (327)
+2000-2003 (517)
+2004 (51

more

Mission Directorates (221)
+ deronatics Research (377)
+ Explaration Systms (380)
+deience (305)

+Space Operstions (375)
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NASA ENGINEERING + Contact NEN

+Edit Profile

SIMPLE SEARCH

Enter Search Term:

failure during low temperature t

RESULTS
Lessons Learned: 1- 10 of 200 returned, 1953 hits (1 seconis)
+Prev 1 2345 +Next

MIL-STD-883 - Department Of Defense Test Method Standard Mi... - 4.4MB
Description: Class M devices shall use the candtions specified in the test methads
herein for class level B product. Intenced use Provisions for the use of MIL-STD-883
mpbreviations Classification of tests Orientation Electrical test

Creator: Non-MEPP, Author

Collection: NEPF

MIL-STD-750 - Department 0f Defense Test Method Standards Se ... - 5.7MB
Deseription: This standard establishes uniform methods for testing semiconductar
devices, including basic environmental tests to determine resistance o deleterious
etfects of natural elements and conditions surrounding miltary operations,

Creator: Non-MEPP, Author

Collection: NEFF

Lead.

ree Soldering for Space Applications TROBKO (Appdx’s ... - 27MB
Description: Free Solder Joint Relisbity of High-Density Packages APEX-CD 18
LeadFree Design —HighDenstty Packages The High Density Packaging Users Group
THDPUS) has conducted a substartial study of solder joirt refabily of Fighdensty
Creator: Kessel, Kurt

Collection: NEPP

Fifty Years of Flight Research: An Annotated Bibliography of ... - 10.0MB
Description: Cn7/Cn?a=Cl7/C17aCN7=Cn?—201z € | 7 b *Whitcomb
area rule Yawing mamert Yorticel flow structure concept F S, 142 180° 270° 90° 0°
oS ring pressure orifices .5, 70F.5. 65 F 5. 107 F.5. 142 F.5.184

Creator: David F . Fisher

Collection: NTRS:DTRS

Effects of varied loadi

g paths on fatigue endurances part 1., - 13.7MB
Description: No Abstract Avsilable

Creator: &.P. Tily

Collection: NTRS: ARC

F11-MIST-001 Rev. A - 879KB

Description: 2 (0) 20% of contacts, Four Min Notes at end of Table 2H Section B
311INST-001 Connectors Page 13 of 42 Revision A (08/96) Table 28 SCREEMNG
REQUIREMENTS FOR D-SUBMIMATURE CONNECTORS (REF MIL-C-24308, 5-311-P-
S-311-PA0)

Creator: Reference Only, NASA Document

Collection: NEPP

Microsoft Word -

nal Report - Vol

doc - 10.5MB

Deseription: The plar for the test series was to demonstrate safe operation of the
Pratt & Whitney Hioh Pressure Fusl Turbopump (HPFTRIAT) & the High Pressure Fusl
Turbine discharge temperature: (HPFT DS Ty redine values. At engine start,
Collection: LLIS

PPL-21 Hotice 1-1.2M8

Deseription: 1 FPL-21(GSFC) Notice 1 May 1995 GSFC Preterred Parts List TO ALL
HOLDERS OF GSFC PPL-21 1. THE FOLLOWING PAGES OF PPL-21 HAVE BEEN
REVISED AND SUPERSEDE THE PAGES LISTED: NEVY PAGE DATE SUPERSEDED
PAGE DATE iv-a May 1956 NEVY PAGE

Creator: Reference Orly, NASA Document

Collection: NEFP

https//ecforum.comicontent pf/ce1890.pdf - 1.7MB

FIND IT @ NEN :

+ ADUANCED SEARCH

+ ENGINEERING SEARCH

40% Il
10 Mar 03
+ Find Similar

A% Il
10 har 03
+ Find Similar

A0 Il
20 Jun 05
+ Find Similar

40% |1
+ Findl Similar

39%
31 Dec 64
-+ Find Similar

39%
Jun 03
-+ Find Similar

39%
-+ Find Similar

39% Il
Jun 03
-+ Find Similar

3% |




Find It @ NASA

- SIMPLE SEARCH BEST BETS

+ ADVANCED SEARCH =
Structures NEN Community

+ CATEGORY SEARCH TetrarHe Page. chandea H = ‘ Ton
HASA Home Page MASA Home Page - Description

+ SEARCH TIPS JPL Home Page JPL Home Page - Description
Education Home Page Education Home Page - Description

+ POPULAR SEARCH TERMS

+ MULTIMEDIA SEARCH

SIMPLE SEARCH

Erter Search Term:

miars: exploration

RESULTS
Documents: 1 - 10 of 200 returned, 57633 hits
+Prev 12345 +Hext

Mars Exploration Curriculum Integration Ideas 99% [N
Mars Explaration Curriculum is & science curriculum for students in grades 4-12. iz 14 Dec 99
designed to connect students with NASA's current Mars research and uses actusl + Find Similar
data collected from the ten spacecratt NASA plansto sendta... + Highlicghtent
bt dimar s jolnasa.govieducationimodules eebpagesirtegrationideas h

tm-13KB

NEN searches may lead to
community of expert
practitioners
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Inside NASA
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Furew bited th advece in the crder receved, Wa hae HGT #died or doctond what wubmitied

feven spabng). W fomatted o for conritency theoughout the documan ST Arlaiacric e
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NEN communities provide a variety of expert locator tools

JSpace w0, 30 RC ] - Connected in ‘PO Sepame” - Using Model 'O Space Modal® < Logged in a2 Delauli Uger'
File Options Bookmarks Advanced Help
MASA Cerer (Source: | 007)  [le]=] S | Project (Source: v/ 11%) =l i]=] MM | Competency =l i) ¥ | Competency S SN Persan (Source ) ELaE A
ARE Canter G = BATD = Available for New W ""ﬁf' ',E:"“.‘."'_': cf'.",'“ S McMarus, John W, (HQ-JAD00)
DIFRF Corporate Labor Schain, Andrew (HO-LD070)
CRC ESMD-HSIAT - Humian Systemy. Insegration DOperatian Suite Buingis Rocwiedpe Doman
Wa Education MO Labor Computer i & indo Technalogy Compsten Enginaering & Technology Krcwiedge Dar
IsC Exploration Mission Diregzorate Engineering of Syitemi Compebency Suite Leaderifup & Management Knowledge Do
K8 Function ta Anather Center Financial Dperanons Competency Suite
LARC 155 - 55 Launch and Mission Objectves Instrutonal Opsrations & Support Compet
S Management Competency Sulte
Misson Operabons Competency Sulie
Prafediional Develapment Competenty Sul
Workloros Oparatons & Suppart Compate
Multiphe Selections and . Multiple Selections: and Multiple Selections: and &

information Panel

Multiple Selections: and & Multiple Selections: and 3

[instance View _ Alternate Paths _ Query  Network |

Macimum Relationship Strength

| Sarme Skill and Same Project 3

JEnerian Crey 1O DOPOHBALIE]

am Patrca A PeCHL DTS EA RIS

Adimua Jzatta B HO-NEI100

Marsun ey (HOHG01 10

Dastiran i el

Fanles Mary B HOHB020)

Gmgn e becce M. JAHCAT)

ooemelus Caig [O-BFO03)
Captan Jasra E RS0

Mu-nmu}ﬁ\'ﬂl" fBorma J pa3-00000}

Camulan banaba 404230
Carpas Cuaryim § ARCPWEY

Same Deparmment
Same Skill and Same Department
Same Skill and Same Project

Same Skill, Project, and Facility

NASA Engineering Network
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e e Inside NASA

ihe NASA iiravel

‘You are legped in a5 Manson Yew new InsideNASA Search] /] Sita Map | My Account | Logout

Discussions on
key topic areas

Stiuctines

= ‘Welcoeme 1o the Structures
Communty of Prisches, W walcormi ol curent | G, Hew A Hine B pending | [ an
your comments, suggestions, and verified
quastions, i Mathematical
- Ivatuny Rajur + What's N 1 10/24/2006 3:04 PM

Pl Stop-In and Ask Quaesstions of Our Structures Subpect Mattor Experts, andfor Foe Froe b0
Contnbute Your Own Lassans Leamead and Strucharas Faadhack

Experts’ advice

- Cheek out the New Structures Experts Bi higs and Contact Inf ion (Click in the Expert
Baagraphines Portiot)

h fior Metal 1EAfE006 3:03 PR

ill-Crack
Fatigua Lifa

Pleaze Email Your Feadback 1o: - Chedk out the New Structures Standards Key Docs, with Titles & Deseriptions.

Lead Facllitator + Upcoming s B
Gragary. L W¥illiar . nada. gov Stay Tuneed for Hest SPRT Monthly Tolocon upcoming in Lanuary 2007

a724/2006 3:01 PM

Co-Facilitater:  Ken S Murphyi@jpl naga gov - VPN Access for Off-Site Struchure Experts is Progressing well With Over Half of the Off-Site Structures

SPRT Experts Having Completed Their Access Request Forms

10/24/2006 3:02 PM

Prev | 1=2 | Ni

Key community
documents

Expeit Hingraphies (Stuclures)

1 10/24/2006 3:02

&ll Fol = | Manage Forums
of & would like

. The members of the Structo PET have listed the mythical “three pise
to give to young people (rookies) who are starting to work in our field,
= Calerdar (Structures)

Chk here for & st of Brographies and Contact
TR A B B L B R W R AL St e

Community.

What's HOT {Struciures)

Advice for New Engineers

The following entitled "Greybeard Advice" is the sampling that was submitted. Ifile, we
have listed the advice in the order received. we have NOT edited or doctored ubmitted
{even speling). we formatted it for consistency throughout the document,

End User Administrator Only

Events
Suggestions {Structures) |=

« Decamber 2006 »

Let us know what you think! Click on the button S M T WTF S

below to make a suggestion

Suggestion refers to. / Structures Document Archive (Non.ITAR) -
3 4 5 s 7 8 @
O Type Title Ouited Size 10 41 12 13 14 15 18
[0 @ archive - 2005 and Earlier gud/0e 24 17 28 18 20 w12 w3
All Dacurnents Prior ta 2008 R EEEERE
S—8abEyan gw/06 s .
Bob Ryan's Papers .
X Photos w06 3 -
[Imake this anonymous Pictures at the Annual Meeting Hew Event Today's Events
. .
Presentations gw3/06 3
Eeminars gwd/08 B Structures Quick Links

Annual Meeting Seminar Presentations

Standards gw2/06 19 A ABAQUS, Inc,
Includes Title & Description Eeranym]=sntel S an ar S
E - Agrosprate Standards

Search

Search Engineering Repositories

FEE & @ @@
22 3 3 8 ©

The MASA Engineering Metwork (WEM) searches across Greybeard Advice gw3/06 87 KB . Tement Analysis Information
many engineering repositories and resources. Enter 9/06 6 A FEMCI (Finite Elemant Modeling Continuous
search terms and press "GO." Photo Album.ppt el Impmven&ent) :

SPRT Minutes - October 11 /08 61 KB A NASTRAM (NASA Structural Analysis)

 mm

Advanced Search allows detailed searching acre
engineering repositories

Engineering Standards

# American Institute of Aeronautics and Astronautics

A NASA Trrhniral Standards Pronram

NASA Engineering Network
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laeusary 2225, 2007 - Tha thams is “Hallsbdty snd Manksnataty n the New Erontar * Many letised amad

Migs Last Post
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Find Engineering
Resources By

NASA Engineering Network

In 1992, the paper-based
Lessons Learned system
developed

Web-based system
development began in 1994,

* Prototype web-based
system was rolled out In
1995

« System went live agency
wide in 1996

In 2002, under the Freedom of
Information Act, the public
Lessons Learned web site was
developed

Next LLIS was developed (and
active) in 1996 until November
2005

LLIS in NASA Engineering
Network (current)
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* Integrate lessons to policy, standards, and procedures

« Embed a “how to” capture process
* Review LL at major milestones, technical reviews and other
decision points
» Determine lessons relevancy to project
» Assess project compliance with LL recommendations

15
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Inside NASA T

FIND IT @ NEN :

NASA ENGINEERING + Contact NEN
NETWORK + Edit Profie

App {nowledge.
for Current and Fufun
Mission Success

+ ADVANCED SE

+ ENGINEERING SEARCH

Find Engineering
Resources By

+ NASA CENTERS Welcome to the NASA Lessons Learned repository within the NASA

Engineering Network (NEN). The most recently approved lessons learned
are listed below. View or search formally approved lessons, or employ the
search engine to seek and return results from all of the NEN repositories.

+ MISSION DIRECTORATES

+ TOPICS

+ YEAR

+ COLLECTION

LATEST LESSONS LEARNED SUBMIT MY LESSONS.

+ SAVED LESSONS

07272006 - Lessons Learned Entry: 1764 - 3B
Failure Mode Assessment for Critical Equipment:

Each Field Center conducts an informal assessmert to determine ang
document the principsl lstent failre mades and the,

Click onthe link below to submit

+ MY SUBSCRIPTIONS a Lesson Learned

+ Submit & Lesson

+ View formal
lessons learned

WELCOME TO MY NEN

+ Read More

Subject: Critical Facilties Maintenance Assessment

HASA Organization: JPL
Collection: LLIS

{{ SAVED SEARCH QUERIES

+ Space Shuttle

+ thermal testing for later

You are Iogged in as 0712412006 - Lessons Legar€d Entry: 1757 - TKB +thermal testing lessons

Manson Yew el the employess that it was a pneumatic tube + thermal testing 1
TR e part of the preumatic disiatch System thet was o 4 Orbital Debris
aSed as he had been told by other facilties users
+LOG ouT

more ...

NASA ENGINEERING + Contact NEN ERCITICIENE = reS
R [ oR——,
NETWORK BT + ADVANCED SEARCH et | e
7
+ ABOUT NASA | + ENGINEERING COMMUNITIES | + LESSONS LEARNED | + ENGINEERING RESOURCES + ENGINEERING SEARCH i ——

SUBMIT ALESSON

y
[on—— =
e
Multiple entries i
infarmation you have entered and take you ta the next step. If you choose o complets the lesson st & lster tine

you may retrieve this lesson from the "Saved Lessons" page. to th e S al I I e

Please o not use the browser's "Back” button during the lesson submittal process. As you complete sach step -
+ MISSION DIRECTORATES inthe process, the Lesson detail line sbove will enable you to navigate back to the steps that have been

+ Topcs e T o e e submission form
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and workflow
controlled
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Lesson Details = Lesson Metadata = Lesson Supporting Material
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+ COLLECTION
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+ SAVED LESSONS
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By Collection (237861) . e
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HAGA Certers [2003]
+ #mes Research Certer (37)
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Training
Technical fellows

Portal Discussion Forums —
Local Center level processes ——-

and workflows

Center level newspapers and

bulletins
OCE Weekly notes

NEN LL features (push)

NASA Engineering Network
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NASA System
Engineering

Handbook rewrite
team using NEN to

collaborate among
60+ subject matter

experts
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« Systems Engineering Handbook Update (SP 6105)
- Systems Engineering Engine
* Processes
* New Special Topic: Lessons Learned and Knowledge Management

Requirements Flow Down Realized Products
from Level above to Level above
Technical Management
: Processes
m Design Product RealiZatign
Processes Technical Planning Processes
Process —
Requirements Definition 10, Technical Planning Product Transition
Processes Process
1. Stakeholder Expeciations Technical Control 9. Product Transition
Dediniton Processes -

2. Technical Requirements
Definition

L

Technical Solution
Definition Processes
3, Logical Decomposition
4. Physical Solution

11. Requiremaents Managemant
12. Inbesface Management

13, Technical Risk Managerment
14. Configuration Management
15. Technical Data Managemeni

Requirements Flow Down

to Level below

Technical Assessment
Process

16. Technical Assessment

Technical Decision
Analysis Process
17. Decision Analyss

System Design Processes
applied to each WBS Model

down and across
system structure

Ewvaluation Processes
7. Product Venfication
B. Product Vaisdaticn

T
Design Realization
Processes

5. Preduct Implementation
6. Product Inlegration

Realized Products
from Level below

Product Realization Processes
applied to each product
up and across
system structure
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Main users

Main contributors

* Record LL as
» Historical documents
* Requirement rationales
e Supporting data analyses
- Demonstrate relevancy
 Utilization
 Management
» Creation
» Storage of lessons learned

NASA Engineering Network

FIND IT @ NEN :
failure during low ter SR}
+ ADVANCED SEARCH
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Applications of the LL Best Practice

e Utilization

Demonstrate hypotheses and conclusive insights from previous projects
and processes
Determine previous lessons from processes or tasks that impact risks
« Management
Where to capture
» Start of project
* As it unfolds
* End, hinders use of and evolution of
When to capture
« Key decision points
* End of life cycle phases (Phase control gate cues)
e Technical reviews
How to overcome
* Monthly lesson briefings
» Periodic Agency sharing forums
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e Creation

* Relevancy to mission success - ju"“__:”‘,_*

* Relevancy to project == ==

- Unique in the Agency = =T
e Storage

» Driving Events

» Lessons Learned
+ Recommendations
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« Manson Yew, (818) 354-4528, myew@)jpl.nasa.gov
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